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CLAIMS 

1. A fuel cell system having a fuel cell stack formed by stacking a plurality of fuel cells 
for generating power through an electrocfaeniical reaction utiUzing reactant gas, wherein 

5 an operation mode of the fuel cell stack is determined based on a voltage nsing 

condition of the fuel cell stack that is detected after supply of the reactant gas is started. 

2. A fuel cell system having a fuel cell stack formed by stacking a plurality of fuel cells 
for geneiBting power through an electrochemical reaction utilizing reactant gas; comprising: 

10 voltage rising detection means for detecting a voltage rising condition of flie fuel cell 

stack after supply of the reactant gas is started; and 

control means for determining an operation mode in accordance with the voltage 
rising condition detected by the voltage rising detection means and operating tiie fiiel cell stack 
in the determined operation mode. 

15 

3. A fuel cell system having a fuel cdl stack formed by stacking a plurality of fuel cells 
for gantetating power throng an electrochemical reaction utilizing reactant gas; comprising: 

voltage rising detector for detecting a voltage rising condition of the fuel cell stack 
aft^ supply of the reactant gas is started; and 
20 control unit for determining an operation mode in accordance with the voltage rising 

condition detected by the voltage rising detector and operating the fuel cell stack in the 
detemiined op^^tion mode. 

4. The fuel cell system according to claim 3, wh^dn the voltage rising detector 
25 detamiaes the voltage rising condition by debmnining whether a diflfenmtial coefBdeat of a 

voltage value of the fuel cell stack witii respect to time is positive or negative. 

5. Hie fuel cell system according to claim 3, wh^iein the voltage rising detector 
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determines the voltage rising condition by detennining whether or not a voltage value detected 
after a predetermined time period has elapsed from starting the supply of the reactant gas 
exceeds predetermined threshold value. 

5 6. The fuel cell system according to any one of claims 3 to 5, wherdn the control unit 
varies a value of load current obtained from the fiiel cell stack in accordance with the voltage 
rising condition detected by the voltage rising detector. 

7. The fuel cell system according to claim 6, wherdn the control unit reduces the value 
10 of load current obtained from the fuel cell stacik to less than that for a normal operation wh^ the 

differential coefficient is positive. 

8. The fuel cell system according to daim 6, wherein the control unit reduces the value 
of load current obtained from the fuel cell stack to less than that for the normal operation when 

IS the voltage value detected after the elapse of the predetermined time period does not exceed the 
threshold value. 

9. The fiiel cell system according to any one of claims 3 to 5, further comprising: 
stack heating unit for heating the fuel cell stack, wherein 

20 the control unit varies a heating value of the stack heating unit in accordance with the 

voltage rising condition detected by the voltage rising detector. 

10. The fud cell system according to claim 9, wherein the control imit increases the 
heating value of the stack heating unit to more than that for the normal operation v/ben the 

25 diffisnential coeffidmt is positive. 

11. The fuel cell sj^tem according to claim 9, wherein the control unit increases the 
heating value of the stack headng unit to more tiian that for the normal operation v/hsa the 
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voltage value detected after the el^se of tiie predetermined time period does not exceed the 
threshold value. 

12. The fiiel cell system according to any one of claims 3 to 5, further comprising: 

5 reactant gas flow rate control unit for controlling a flow rate of the reactant gas 

supplied to the fuel cell stack, wherein 

the control unit varies die flow rate of the reactant gas supplied to the fuel cell stack hy 
controlling the reactant gas flow rate control unit, in accordance with the voltage rising 
condition detected by the voltage rising detector. 

10 

13. The fiiel cell system according to claim 12, wherein the control unit increases the flow 
rate of the reactant gas to more tiiian that for the normal operation v/hesa die difG^ntial 
coej£daat is positive. 

15 14. The fiiel cell system according to claim 12, wherein the control unit inca:eases the flow 
rate of the reactant gas to more than tibat for the normal operation v/hsn the voltage value 
detected after the elapse of the predetermined time pmod does not exceed the threshold value. 

15. Ihe fuel cdl system according to any one of claintis 3 to 5, further comprising: 

20 drculatoiy unit for drculaling a heating medium througjbi the fuel cell stack, wherdn 

the control unit varies a flow rate of die heating medium in accordance with the 
voltage rising condition detected by the voltage rising detector. 

16. The fuel cell systrai according to claim 15, wherein the control unit increases the flow 
25 rate of the heating medium to more than that for the normal operation when the differmtial 

coefBdeot is positive. 



Ihe fuel cell syst^ according to claim 1 5, whsion the control unit increases the flow 
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rate of ttie heating medium to more than that for the normal operation whm the voltage value 
detected after the elapse of the predetermined time period does not exceed the threshold value. 

18. The fuel cell system according to any one of claims 3 to S, further comprising: 
5 circulatory unit for circulating a heating medium through the fuel cell stadc; and 

medium heating unit for heating the healing medium, wherein 
the control unit varies temperature of the heating medium in accordance with the 
voltage rising condition detected hy the voltage rising detector. 

10 19. The fuel cell system according to claim 18, wherein Ae control unit raises the 
t^porature of the heating medium to higher than that for the normal operation whm the 
differential coeSdont is positive. 

20. The fuel cell system accordiag to claim 18, wherein the control unit raises the 
15 tmiperature of die heating medium to higher than that for the normal operation when the 

voltage value detected after, the elapse of the predetermined time period does not exceed the 
threshold value. 

21. The fuel cell system according to any one of daims 3 to 5, further comprising: 

20 reactant gas pressure control unit for controlling pressure of the reactant gas supplied 

to the fuel cell stadc, wherein 

the control unit varies pressure of the reactant gas supplied to the fuel cell stack by 
controlling the reactant gas pressure control unit, in accordance with the voltage rising condition 
detected by the voltage rising detector 

25 

22. The fuel cell system according to claim 21, wherein the control unit increases the 
pressure of Iht reactant gas to higher &an that for the normal operation when the differential 
co^d^t is positive. 
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23. The fiiel cell system according to claim 21, wherein the control unit increases the 
pressure of the reactant gas to hi^er than that for the normal operation when the voltage value 
detected after the elq)se of the predetemmied time period does not exceed the threshold value. 

24. The fuel cell system according to any one of claims 3 to 23, wherein the voltage rising 
detector detects the voltage rising condition by measuring voltages or an average thereof, of at 
least a set of fuel cells placed near the ends of the fuel cell stack. 

25. Tlie fuel cell system according to any of claims 3 to 24, wherdn, upon starting the fuel 
cell stack below fieezing, the control unit detennines the opa:ation mode of the fuel cell stack in 
accordance with the voltage rising condition detected by the voltage rising detector and operates 
the fuel cell stack in the determined operation mode. 



